10/574530 
lAPlSRec'd PCryPTO 03 APR 2006 

WO 2005/033298 1 PCT/JP2004/014598 



^ » 



[0001] if.%m\t. ^u^m(D^mm^um^h. mm^t^^^m^'t-mu'mi^m'f ^ 



m^~mm^j:^mmtLxmmi-^^t\mmxh^o 
[0004] wzib. m.mx\t^i^titc'mmm^^%miz.^mir^M\t. 't^^±(Dm 



CO 

Q 



Q 
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[0005] ^:ix\ 'mms^^T^^it^mmm^^h^immu :iti^^mmm^tLxmm 
m±\^mmmmL'<\-mmmtLxmhi!)^immx^mi!mmit^m^tix 

[0006] ^mimmm (plunpotent stem cells) t\t. ^m^P^^mi^X'O^M^M^^ 

m^^j:^wr\^m^x^Bmii^mm. 'pmm. )ixmBM)-r-<x<D^ 

mmX<0^m^iX^mm^MS^(emhryomc stem cells : ES>NBi}a), MiS^O^^M^ 
Jfilfflfiad^b^^^tl^Kti^MlS (embryonic germ cells : EG^ia) , ^LtfiK^^c 
'WW)^h^M^i^^filA^4^mB^MMmmpotent adult progenitor ceUs:MAPC 
) (D3miimi>X<^s\^tiX\^ 

[0007] #{cESiNBiia}*. p^m^p^mmi^i.*). 'mmmi^^^mmx^^^tmmi)^h 
^btl-cv^;5o ^m(^m^\t^(D^t'i!)W^y^}MM(DEsmm^m^xni^fix\^^^ 

SBHad^^mUc^^^) rX. eAiHsPl^Hi^ (leukemia inhibitory fector:LIF)^0 
«J(embryoid hody:EB)tX\ffl^mBmU<Dmitm^^ir^o EB^^ 

[0008] ±m(Dm\^f^m^fitcEsmm^M'bmmm-i. fi^!^'MM(DM^m^i't-m 
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[0009] 1995¥. Thomsonhii^»Xm^mi)^hBSmJ!l^^m^Ut^tK^'0. #|gi4#«|B 

bhEGaiiia**^i»5i:L/c:(^#fF:S:i^7. i|#fF:S:ilfc3#flg)o 

[0010] •r«^;^Esjiiiaiiat Hit. hhEsmm^hii'mmm^^^mmx^^:itn. Kehatb ( 
tix\^^o^tih(Dn^Kx^tsMsmmt^hMmmhtz'L-m^mmit. ■ 

Mti|IJ^^7°f-K(artial natriuretic peptide ;ANP)^(D^L^I5#^6<JS 6 

[001 1] -:i7s ^mmi^mmi^^^-r^'mmm. mm^^fbrn^^^omo @ motz 
^\cmmirmomm^mmbLx. v^^(D:ijmKxmsmmxmGmfi^xm^ 

^mm. 'W'^'wmmmommmmnimtELxm^Lxi^^ttmfhfi^o 
[0012] sija<Dijffliia;6Sjii:fcu-cv>sf 'mmm<D?^^m^mmmir^:^mtvx 

-(Z)^J^SiT-e;^:^^-ri^:^ (0418) Mttii^^lr5imt#5a^Si^;«7-fe5/hSr. -^-^ 
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[0013] Chunhui^)}*. \ihESmi^^5-T-fiy^i:^yXft!}im-r^^t\Z.X'0. EB^<Dh^ 

fci^.^mmmmimirmMtLXim^xitf^\^\ 
[0014] ^(Dm. Esmm^h>mmm^xmmm^^^^:^mi:Lx\t. m^tt. -^^^^ 

0m) . TGF j3 . BMP-2 (##fF:s:iS)ti2#M) ^ PDGF {0mn:scmi30m) . 

Dynorphin B(##rP:5:i^l4#fi?0(Dtt, Xf*l5IJISrt(^^tti?i^a (reactive 
oxigen species :ROS) (##rp:Scmi5#m)^Ca''(^#rF:SCil^l6#flS)^;!jP$ii: 

mmt^'mms^<D'^imm\mmmm<:itm^hfix\,^^o Lt^u ^tibo 

[0015] SK-Cfe^y^^ (Noggin) joiU^r^-T^V^CChordin) T7y;(; 

y^;^f:t/uJl£tc*3{t5#S^^Si^i:LT|WI^§nfc(#^fF:S:fifcl7, 18. iRffPlSC 

5)"fb^PI^i"5^^^^t"?>BMP(Bone Morphogenic Protein;#?^^@^)7r5y 

^^5^W$tlrv^5(#^i#fF:Sci^l9-2l#fl^)„ ^^tr. •^-^y'.ESM^^v^fc^ 
m^(D^i\:i!)mm^n^^tt^^^tix\ ^s (#^«l$«=:i:ill^22#{||) o 

[0016] ^tz. hmmmj^ymMmmxmmi-^t, Bsmmt^i^mBim^i-i 
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m 


3#fF^6,015,671-^gg«Bl» 




m 


l<^fFll5.843.780-^P^iSa# 




m 














g#fF<2^|i^94/05791■t/^V7^^y^ 




m 


l#fFll5.679.783^BJiftB# 






B4#fFm5.846,770-^BJiNa# 




'.m 


l#W^5,986,056^B^*W# 






^#ffP^PI^01/98463-^/'?y7W5/h 
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44:4K 1993 

^i|#fr:S:m3:Maltsev^), rih-dE^^W-^/a V y f— ^ J ("Circ. Res.") . 75:233. 
1994 

Clin. Invest.") . 98:216. 1996 

0^#rp5:it5:Thomsonb. ^ycli/-f'^y^;^.:^-:/.^F.■:^i/3':^/^•T:*7'5— ^ 
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Sci. USA"). 92:7844. 1995 
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Acad. Sci. USA") . 95:13726. 1998 
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^^oi^— J ("J. Mol. CeU. Cardiol."). 29:1525. 1997 

^#lfJtitll:Takahashib. ^i^-dr^V—iX3yJ ("Circulation") . 107:1912.2003 
##W:StjS)tl2:Behfarb. TFASEBv^-y-^/Vj ("FASEB J.") . 16:1558. 2002 
##fF:3i:itl3:Sachinidisf3. f:h—i?:t^<::^^=>.y — yf— ("Cardiovasc. Res.") 
. 58:278. 2003 

##fP:J:i^l4:Venturab. ff— :af^V->'3y-yf— ("Circ. Res."). 92:623. 
2003 

#«l#fFJti»il5:Sauerb. FFEBSWif-Xj ("FEES Lett."). 476:218. 2000 
##fF:ft:i)tl6:Lib. Fv?^— ("J. Cell Biol."). 
158:103. 2002 

^4#fF:S:itl7: Smith & Harland. Tir/H ("CeU") . 70:829. 1992 
#i|^fl=:SCil^l8:Sasaib. T-fe/H ("Cell"). 79:779. 1994 

^#rF:SC®tl9 : Re'em-Kalmaib. r:/n rV>-i/7^ -^y" • if • :hi/3:^/^• T;^;x5 
— ;t>^"*1^^Ji>''feX-:t:^'-i^-:x-^'f'ryK-;^r^^>-:t::^-Tp<y ("Proc. Natl. 
Acad. Sci. USA") . 92:12141. 1995 

#«^fF3!ti6)^20:Zimmennan^. T-fe/Vj ("CeU") . 86:599. 1996 
##rF:5:jS^21:Piccolofe. r-fe/Vj ("CeU"). 86:589. 1996 
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^#fP:SCit22:Gratsch & O'Shea. l7'-<n^yZ/'^y'$'jV-/Uyirui;^-] ("Dev. Biol." 
), 245:83. 2002 

#^#fF:5:illt23:Schultheissib> ^i^-y:^'ryV''f^ny:f;<>h] ("Genes Dev."), 
11:451. 1997 

#<i#fF:5:it24:Sparrowfe. rp«;^;::^XA'3|-:/-r^n5/:/p<^^hj ("Mech. Dev."). 71: 
151. 1998 

$^!WffXlBk25:Monzenh. r^Wde3.7--TyK-fe/V7--/M:to>;^— J ("Mol. 
Cell. Biol."). 19:7096. 1999 

[0019] ^mmt. ^^it^mmm^mmK^m^m^'mmmi^^^mm-r:^):^^. 
[0020] ^mmitm^ur<D^mmir^o 

fS(l)lciE^(D;^fe 

(5) BMPi^^i-/v^mmmir?>mm. ^immm(om^<Dm b rm^ma-r 

?)±E (1) - (4) <Di^tit^im{mm(D:^mo 

(6) BMP^>i/^/wM^ffl]$iji-5^K^. ^immmm<Dnmm:LmoxfmL 

-t*3<XS?r-^tf ±|E (1) - (4) <7)fpIix;5i^l«tciS^<7);^?!feo 
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H ra(^^»-r5x ±iB (1) - (4) (Dmi^i)^im^f&m<D:)fmo 

T.'f-y^ ^y, f— ^y:?^, ^yJ>^Jy. IkWyy: m^\z.^fih<DmT^W^'m^h 

fi:mii^h\^:5L\m.wm^^fifz.h(oxh^. ±E(8) \z.mm(Dismo 

(10) ^mmK mL^t^mmyx>mwif^^^\t\M^mm^\.tdm%Wim^ 

^(DM^xh^±M (1) (9) (D{»ifii)^i^\zMm.(D:^Wio 

(12) #|gtS#JNajja;6S. lia4$^jNail&. lBitt#^ffll}aic!SML»«^^i-5iftlJ3a, 
tt^Miiax«fifeAM#tH4^)Sili}a-efc5±fB (1 1) lc:E^(^;^jfeo 

(13) ^IgttMJia^iS^ ^+^#^^'^^.±^(12) {c|B«o;^&o 

(14) ^»;55th**-efe5.±E(l)^(13) tv:fB«(D;^feo 

(15) ±iB(i)-(i4)(Dfprt^*^iJ®{cia<fe(^;^Sr^sr^tf, >mm^<Dm^ijm. d 

6) ±fB(l) - (14) (^mtv;0*l^{c|Em<o;^fej;:J:!9#P>ti5^i>«liNBR 

*5V^-C. ±|E(16) ^CsB«O.L^^K^^Jia^.i:^IS5SJ}a;5^^ll. M^±Xtt5EjSSUfcg|5 

fmn<o:^^^)-:=-y-^1jm^ii\^x. Mi^«fei«^±E(i6) lc|E«Wii>Mlia^^ 

(i9)±iB(i6) \z.mL<0'bmum^^^^hvx:^mir^. >mmmmM. m 
[0021] :mm^h\t>mnm:Y^m'ri>^muy-::^iiLx^m^^mu. mz.m^m. 
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Morphogenic Protein;BMP) <Di/i^i';VBm^iBiimirmn^miM'r^:it\cX*). 

RNA. u^^it^mmtmfhti^. 
[0023] -4imM(D:)7mi^x^^mm^mm^hi^m^fifct&Wi\mmt. ^'mmii^i<D!i^ 

Wi^^-t^MX-h^, TEF-K Tbx-5, MEF2Sm4LC-2v^©>i> 

[0024] tfc. ^^i:|8§g{ci3V^T. #|gi4#/N8ilSO^«^&i:bTft, -mm^^ti 

mmmMmmm(D?^fj:hir. (hanging drop)^^^. sicf^^^-y-m 
[0025] ^iz.^ BMP>^^i-/u^m^m\irmn(Dmi]mmRv^mm^^m\.tzb^^. 

mimmm^BMPT>'^=r:=-^vxm^mLx)s<^t. xfi^imm-r?>fcib(om 
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[0026] ap-^. ^^m\t. -f^mzBMPi^^i-/v^m^m\ir^^n(ommr'^-^ir^ 
[0027] ;^i&ig{^*3v^T. 'm^^trnm-rmms^tit. f^^^mmrx^'mm^^ 

mm. Esmumm. EcmmRx/uAPcmmfhi^^o 
[0028] %mmmmmzm ^x. ^^mm tt^m^nmm^immi-^^tKi.mm^ 

Kx^xi^m^titcmmiiK 'mmmtLxmrnfi^. 'mmmi^L^mmn-^x 

[0029] -4^mm^fc. 'mmm(Dm±'^^imm. n^. ^w^^^m-rmmm^f-x 
it-pjm\^h^it^mm\^m-Mir^fzmc.:^m<^:ifm^x<iXim^fitcmm 

[0030] T^mm «35fc*fc. ^mimmm^. 'mtnmmmxit'mmmcDmm^^s 
^m^^Rx^/x}'i^m^^<ii^m^^irmmK^immir^fci^<^^^yhKm 

[0031] *fcSlJ<D^M#[cjb^v^T. -4^mmii. -^mj^cDijmKx^xi^mtifcmm^ 

mKx^xf^m^tifcmm^^^^^t-r^'mmmmmKm-r^o 
[0032] ^mm(Dz^h(Dmj^'^m(Dmj^isxxfii^mfi. sir(DBm^mmmm(omm 
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MlM'S>o ^flhKtt^ Guide to Techniques in Mouse Development (Wasserman^® 
, Academic Press, 1993) ; Embryonic Stem Cell Differentiation in vitro (M.V. Wiles, 
Meth. Enzymol. 225:900, 1993) ; Manipulating the Mouse Embryo: A laboratory 
manual (Hoganbli% Cold Spring Harbor Laborayory Press, 1994) ; Embryonic Stem 
CeUs(Turkseni|g, Humana Press, 2002) dS-^*tl5o ^mfSi^\^iS\'^X^m^tl^ 

[0034] :^mm:^W:m^^?>^tiM. nmm*)'mmmmmRtp'mmmiim^^ 
[0035] miAMmmmm^m\f^fcEsmmEB3)(D>bm^^mmm^m^x. 

«(500 ng/mL) ©^J!jP;6-^«ibttEB(DtHmt^S.{J«#o 

miBmmmmmm^^^fcEsmfk (ebs) o^m^imm^ t-*5v 

M (500 ng/mL) ommmwimBom^i^Riti-mmo 

m2]y^>mMmm(Dm\^'mmmB(Dm^m\^Ritir!i^moEsmmiEBzmi^ 

. 10, 15 0^lCEB(EB3JNBiiSft*)^IaIl|XL. ^M^^(Dm^%:m^tZo TEF-1: 
transcription enhancer factor-K MEF-2c: muscle enhancement factor-2c, a-MHC 
: a -myosin heavy chain, MLC-2v: myosin light chain-2v, GAPDH: 
glyceraldehyde-3-phosphate dehydrogenase 
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:ANP 

msmmmw^io e @ (oy^i^ i+mRxj^y^y (-) mB iEB^mi^^M) }^<0'L- 

mmm^^^^^Uzm^o a. b:1^;^3^T•^:t^yv. c. d:hn5j<=M. e. f: a-T 
^f-^'y. g.h:ANP 

ms^j^y(r>L-%9t\mM'(^m\z.n'^^Bu?(ow^m^ 
ii&7^-y-±(cESiteiia(Ri)tr«aL. ^<D'L^M^^ks^1^f^Lys:o 0 i {j:*3 

tt-5^f-/V='^T • Xir^yvmi^ (MF20) ic iS^fe^ n>5o ^ : y=¥^ H P(C>^ 
Up<0.01 

miB^y>{-^-um:m\ ^fz.LM'^^\mM'M^^mMyvm(r>%^ st2^ 

(t5MF20^tt=in::^-(Dtll^^o n>5, -J^ : y P{^*H.p<0.01 
[El7C]7^-i5^-^iJ}S^fflVNfc'L>^:9-'fb^2i^(;:*3ft5/^V*Jta<^^*o ST2|ffl 
Ji&7^-^-±lCESm(Rl)^MU ^(^'L^IS^^b^^f^LfCo M120 S 
i3}t5tt«ltt=in=-(Dtiim^„ n>5o 5l^:y=¥:^(-)i^(C*j-Lp<0.01 
CmSlilM^^feSrffl V^^ESJSeiia (Rl) <D>XM^\m%% {-*3V ^r. =a-7*^:/|| 
®(500 ng/mL)(0»/55ftl)]tSEBOttimt--S.{^«#^^ /^VSa«(500 
ng/mL) m*PR#^:M:^LfciS;^o « 0 i:}^ ^ mJ^^^^it^LTd^bO 0 ^ 
n=8„ ^ : 7|^»P (-) (C*J-Lp<0.01 

K(150 ng/mL) ©»/6S4fi«jttEB<Dmm{-:Rt^i-^#o C-.^-f^i^WSA. W.J 
=¥;/(150ng/mL)». (-):4i»o EB?l^fifeHiiOMatEB?i^^^<^^a^rtfi^ 

[|§llO]i^jii$ajfe^^lSV ^fcESJWll& (Rl) <D>m^\m%MzM\ . #aBMPT>' 
^:rf=;^M[ eK(#150 ng/mL) (D^;!)P;5SttlbttEB©|±}at-&(^i-i^#o 
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[0036] ;^^^(c4ov N-c. ^'mmm mm^^^'mmmtf^mmjj^^i. 
[0037] 'bmmmiz!^m&jfm>^<D^-:^-<D^mn. ^^^o^it^^xit^mt^^ 

^^mmw-^fixm. ^^(cffiffii-§it;5^-et5o 'mmmmuyjit>mm 

U ANP. GATA-4. Nkx2.5, MEF-2c^i)^mifhtl^o 

[0038] fe5v>(4. 'bmmmmx\t'bmmm^-^m'^-:^-<Dmm\t. m^^o^m 
\tmt>t£\^ iS»te^^^^^5Ei4^u^^— If it^sjs (RT-pcR) ^^^^-fvy^-^ 

, hn7K::^M, ANP. GATA-4. Nkx2.5. MEF-2c)l[eK^3-K'r5^^ia^J{*iS 

^X-*?0^ 'J^V^^-y!; (GenBank) (D^/^<2^*x-i?-<-;^(C*3V >TflJffi "ItgT*fc<9 

tSo vr>;^ft^ESjaiiaoA{!|^0tliL-C(t, EB3i8llJ!a^ EUJNBBa. D3JNaiia. CCEM 
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m^Xmifft0^^mi^^^Xs mW<O0^XmiMatsuih. CeU 70:841. 
1992;Shamblottf). Proc. Natl. Acad. Sci. USA 95:13726, 1998;*S#fP^ 

6.090,622^ ;Jiang^, Nature 418:41, 2OO2;m^Mf^^J^mOl/imi)^0mir^^t 

[0041] fiis. :^^m t-fflv ^^ztfi^x^mmt. ±m(Dzm\mh'r. (tM^^^^K^ 

^^(DmMXmmLXmhflfc^MmShaTda & Zahner. H^^fF^iii^ll 

02/051980-^) -^^ m^mm%:CRz/i2^i^x^mLxmit>nti^mf^ ( 

AbuljadayeU Curr. Med. Res. Opinion 19:355, 2003). $P>(;:{t^^!|s:|^:^*|BJia(c:S5l5 
ir^^Mfl^iUh. Nature Med.. Advance online pubUcation )^(DESM!S^tMU<D 

—7 (teratoma) Jl^fife|g^=Sr^7-^!>;^MIg^ V ^ofc. ESmS^ im^&jfmik^llllO 

[0042] *fc. EsmmmU(oMm^^^i^ ^'Bs^. x\-i^m\mmfi^x}-i:fj:\^ ^mmxh 

5,736,396-^ ;PittengerP>. Science 284:143, 1999)-^CMG*iaiia(MakinoP>. J. Clin. 
Invest. 103:697, 1999;BI^#f|=^§l||01/048151#). |b'0j^fCS5l5i-5Spoc*|BJia 

(ffll^#ff<2^W^03/035382#) ii>mifhtl^o 
[0043] iCjoV ^-C. ^igttMiia^i^b'll^Mlia^^Si-rSi^^&^UT}* . 'L^ffiS^ 

(hanging drop)«^ife> ^wmmk<D^mmm 
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2 

[0044] sij<^^iife^#irL-c. xnmmt(D^mmm^m\^^^m^. ^i^mmtLx 

/mU ^f*L<f*100iii|fliia/mL-l X lO'iNBiia/mL. J;I90*U«1 X 10'*ffljia/mL 

-IX \&m^/mL<Dmu^m^fi:^^o\mmud^~uu^ 
^^i!>^mihf\^^o ^imomtx^xi-t. BMP:7r$y-^-T-xi^^<?)S^^*:iife^ 

RNA. <£^i^>fk-^«^^;i)5^ff ^tl5o 

[0046] BMPTy^::f'::^;<.h^!(i. BMP:77'5y-^i^ (f!|x.{iBMP-2. BMP-4. BMP-7 

m i-^-a-LX. BMP^i^^^fflJ3S^B±(OBMP^^#:(D^'a-^Pl§3?.(iffl]{^J1-§ 

§l#^w1-tiKtje^$tt5o *ISBJ^^:#5^*U^BMPTViJ'=^-;^^^tL•C(^, -Cf!) 
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fc. /^yX\t=^-y'r^^='-h^i'?>Mmt:^hV:yi^:^>htJ:^Wimx.fi. 2xSSC 
#t-SCi:^i^m^:L. ^<^$iJil!to;^jSfe^Lr(i. ^{cr^v^Rg^U^V^>^s, BtL< 

<DBMpry'$'^=^:^m^'f'm^^^^-^^nmii^\^^Au ^(omAmm^^ 

^^Wi. m^mihfh. :!fwm^^^^mK^\^xmnfihBu?Ty'^^=-^v^m 
m^^mM-r^nmrn^hLx^i^o 
[0048] -jmm<D%m:.^\t^x^ ^m-r^Bm^y^'t/v^nut^m'^iom.^nRxm 

^xxzr^)y(D'^n (Fc) ^i^cDNAt3ii^$*fcii}'g-aei^^-^[>;^iWJ3a{-^AL. :i 

tl^liSm^-fr-Cf^SlLfclfSiya^tf-ti^hMeW (Recombinant Mouse Noggin/Fc 
Chimera;R&D systemstt> Genzyme Technology^l:)^SrtJ|g$4^X*3^)^ 

^z.h-h^X^. Y.V(D;^ycmK^Xm\zMXU z.^^%'^^'±X'{^mJkMW 
n>t'':^>'hSaK(PeproTechtLJ;«5mi6t)^f-^ffl1-S^i:/&5-et§„ StC, zf^. 
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'^■(DMMimt. TieSNational Center for Biotechnology (NCBI)^(D^6<]/^DNA-r 

<Dm:^W^\\t. ^tl^*tLT^-fe^#-^:NM#005450. NM#00871K NM#073411> 
NM#009893<!:LTNCBI(Dx— ^^-^li:$tuTV^:2)o 
[0049] ifm^ \Z/§k^VM?rV^^^7.Yh\^Xn.. BMP5^^=- m7L\t. BMP-2. BMP-4, 
BMP-7^) (Ci^-g-LT. BMP5>i^iJNmia*ffi±<OBMP^^^(D^§-e'S:PI^Xfi«3 
XfiBMP^Wf*:tJ:i^-^-r5ri:tcj:«9, BMKyi/:f/ve^(^j;]^JX}^ 

iiSiT^§ltj^i-t-i^M-efctlf^J;<^ /^^^'(Re'em-Kalma^,. Proc. Natl. Acad. Sci. 
USA 92:12141, 1995;Zimmer^lanf?^ Cell 86:599. 1996) , JIU^::!— r^:/(Piccolob 
. Cell 86:589, 1996 ;De Robertisb^ 7l^S#rF^5,679,783#;LaVaUief>. ^H^^rp 
^5.846,770# ; Uvallieb^ ^ffl#rF^5.986,056^) S:^(Dfi^«?!li:LT^(f Sri: 
d5-et5o ■?:C0#OBMPTy^=?:^;^h(D;R.#:^i:L-Cr*^ (follistatm)> 
7a:f-^^:/(fetuin) . ;^i5'Wn^5^^(sclerostin) , /-^—^y^^-yr^^) 
-{CJit-55^i^^;6^^if btl. %mi=i-h\^X. iJ^:/(DAN). <7;^(cerberus) 
, (gremlin) . (Dante) ^Jd^^btlfV^^ (Balemans & HuU Dev. Biol. 

250:231, 2002), yJit. 5c^(J:#^S-r5BMPT:/^=f^;^h(^-a-^!feXttai^lx.^SiK 

[0050] $^{;I«BJ(Dll5fe^;I*5V^T. #5.tgttMliS^^Si-S;^fei:L-C}*. j^vm<r) 

.ipt>BMPix^^^■:^;^^it(D«]SlJ^9lt^::1-;^jfe-C&tvl^^ffl1-5::i:;&5'ct5o 
BMP^-i/^^/v^^ofli^j^ll^^cil-^jsfeoftfls^ajtbr^. m?y7^^)-^=^\-c 
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[0051] «pj(D^ji{c*3v^-c. ^mimmmi^Mi'XBMP(D'y^i-/v^m^m\ir^ 

[0052] M^taffl (;l:fe^t5^tgtt#iN^llia^c*)■1-5BMP<Dv/^■:^/^fe»^i^l]^Jf sti®^ 

ESJSBJia^Jl-^}*. ICIOO-IOOOO U/mL. ^*L< (4500-2000 U/mL|g|g(7) 

SMftl^JH^ (Leukemia inhibitory factor :LIF) ^W^A\yX.^<'Z.'tti^%t,Ui\ 

[0054] BMP(Diyi/^/v^^^iJ|]$i-r5i^«^M$-^5fflr^^rLT{4. '^mmm^x 

Wi:Lr/=¥vxf4=^-r>f :^^<z)BMPTV^=^=;5^hSrfflv ^5^-^, bmpt:/^?:^ 

^^^^^ $e>{-0^L<{43 0i^rt/65M^U\ -ftL. BMP(^^/^•:^/^fei^^«]^Jf?) 
'^bK^S.^;^fflV^§BMP(DV^?^:^/^fe^^^^|)$^J-r§^^«^0^^4=^7)jiv^^ci•5.M 
[0055] if.m^(n>%mz.'!^\ ^T. BMPv^^/■:^/^^^^J1-§^^«i:LTBMPT>'^{'=^=;^h ( 

*Lfc±-C> 1 ng/mL - 2 ju g/mU *L<{45 ng/mL- 1000 ng/mL. i!9$f*L< 
1410 ng/mL - 500 ng/raLO^ig©y=¥ySeK. X^^-f^^^-gaK^^-r 
S^ifi-egifeL. m\.<\m 0 F^^ J$«^ISMi-'5o ^(DftbtDBMPv-iZ-^/V^Sl^J 
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[0056] ±m<D:^m^^'o. Bsmfi^^it\:^i^t-r^0m^wmf!^t^h^immLfz'bmm 
[0057] 'mmm<Dmm^m\-i. ^^^t^i^x^ ^mm^mmm<D:tfmx*htnt^ ^-rm 

::^>':/^l^<^^JI-^^*:Sf&ti::*Cfc;J^fe (Monoclonal Antibodies: principles and 
practice, Third Edition (Acad. Press, 1993) ; Antibody Engineering: A Practical 
Approach (IRL Press at Oxford University Press, 1996) i^sW. /<—=i—Jl^<D 

mmmmmtLxi^. ^tmEsmmm(D^m\mmfik<Dm^^imh-^xx^&^ 
m^tLX(Dj^n^^irmm^mU'rz:i7mtmfhfi^o m^\f. Fieid*5j;tj? 

xm\:^tiitmmfi. m>u±(Dn^X'mmmxh^:itfimm^tix^ ^5 (^b 

#fFll6.015,671-^;J. Clin. Invest. 98:216. 1996)o 

[0058] icxmrn^fitcmmmt. ^m^m^\^mn mK.it. mm ^^mm-M 

mm(Dmmmmm-rmw'^mm. ^hiatmmmimvx^i&^mm^^ 

^i-mn-^mM<D^^^j-=^yi:f{zmm-t^^t7!)^xt^o wi^m-^xit. ^i^m 
mm^m^tz:^^v-^y:!fmm^t/o^^^Lx^b-r. -^mm^xmrn^^ti 

y^(DfctbK^mxh^o 
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[0059] :^^v-=^y^i^mi-^W^<^ntLx\t. m^^i^BlJW-^^^^ho-chtiifmm 

^mt>-r. mK.it. ^^"^it^i^. ^^i-it-^m. ^m,\Y.^m. umit-tm. 
-<-f^Y\ mfk. mmmm. '^^^mi^mwfii^tmf^fi 

[0060] m.w<om-m\t. ^Ufm<D^m'mmm^h'hmmm^(Di^imM^^'^ 

GATA-4, Nkx2.5, MEF-2cW*S^{f t>il5o 

[0061] ^fc. ^i^i^®^f?liffi-r§it^i:b-C<D'iL^i5iMMtgifL-C{i. 

m:-mhLxmi^^ti^x^^, ^m\^\ts -^mmtm(Di3mz.^oxmn^ 

. Sigmatfc^Clonetechtt, Promega^fc^. #«0p«-*-J;9^^>;«;=Xi^Sr^lJffiL 
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[0062] t^i!)^^>^i^v-=^>i:fijmiMnhfitcmw'^mMit. 'mms^o^immi^m 
^atgpsfif^ffl^w-rsfcfe. m^ii'L-mmm. AskB'L-mB. o^^^'b^^. 

[0063] tfc. :i^mm i^xmrn^titcmmmi. 'mn^mxi-i'm^^mmmtL 

±. m^m'mm. mmm'mm. 'm^^. mB'b^'^^£t*^mif?>^ti>^x^^o 
'mn^mxit'bm^&^mmtLxit. :^mm {Mmmntcmms^^mm. 
mx^t^h(Dxhtnfs mm^mm^(07i<.^mmmm^'ttci,<D. mm^^p^^ 

Shimizub, Circ. Res. 90:e40, 2002) {C;!jpXLfc:'t><^^^ if<DW<i:B'^<Dh<DXi3l^^^ 

[0064] ±m(D^mmt:m'^um^mmir^ifmtLx\i. mmu ^^mm^ ^xum 

-r>'V^fflV>fcigjiD.W6<)^l£tCj;i?3g^tti-S;^ias^(Munye). Cold Spring Harb. 
Symp. Quant. Biol. 67:519. 2002;Menasche^ Ann. Thorac. Surg. 75:S20, 2003; 
Dowellb^ Cardiovasc. Res. 58:336, 2003)7!)^m^^tl^i)K ^\^:ifl^M^V^^\ 

^t. ^t>ii>X^\^^i^m^^^^ir:Lti)m^^tlX\^^^{Menasche, Ann. Thorac. 
Surg. 75:S20, 2003 ;Reffelniannb. Heart Fail. Rev. 8:201, 2003) „ ES^HHaS^tOiil^ 

mmmit. !^!^'LmmM<D'mmmi:^t>itxx<mfcMK^^i'X\f^^ (Maitsev 

Mech. Dev. 44:41, 1993;Circ. Res. 75:233, 1994)o t.tc. MB^^ES^SSi^!^^^<D 

'mmmmi^'m\z^mvfzm!^mmmx\x fi^i^'brn^mLtzmtrnm 

t>h^j:\\ ^«)-Ciftv^^fe*^4^l^^1-i<b^)W$i^TV^5(Klug^)> J. Clin. Invest. 

98:216, i996)„ ^(Dfcib. 'bmm9^(Dmwi3xxj^mm^i&m't^±B(D<bmm^ 
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[0065] i^{mmm^mifx:^^mi:x*)MP^mz.m't^i!)K sj^r(DmMm\t7i^mm(D 
[0066] {mmmi:y^y^mi,:ix.^Esmm^^'mmmommi^^^^) 

[0067] }ixr(Dmmat. Esmji^tLx. EBmmnmi~^n±mmW'^m)xm 

RlM(Andrew Nagy1f± [Mount Sma.im^;:f3i-y'\X'0M^) . RXJ^l29SVm 

^(Dm^i-i^wj^t^^it,, ::fih<DEsmm\t. lomw^isim. o.i mM mem^ 

i^MT^y^t^. 2 mM L-^/\^^^y. Rm.l raM 2-p</W:*:7'h3^^y-/WSr'^tP 
Glasgow Minimum Essential Medium (GMEM;Sigma|±)J$%{;i2000 WmL&sk^t^ 
$HJH^- (Leukemia inhibitory factor :LIF) (ESGRO;Chemicon^±)^Sr^;!)DL/ct)<^^ffi 
V"*^ Manipulating the Mouse Embryo: A Laboratory Manual (Hoganfeili^ Cold Spring 
Harbor Laborayory Press, 1994) ; Embryonic Stem Cells: Methods and Protocols ( 
Turksenli. Humana Press, 2002)^^CtBi^©;^^fe^C^^^V^, ^^it^mK^^'^b^^ 

[0068] i^mmmmit^i-^z 0 ta. ±$i^i^x^m\^=^v=--^j^^L'X\^ ^^Esmm^. 

PBS-C2[^|^^^t^, 1 mM EDTA^m.25%h}}-:fiyy^mX^m^-r^:LtKi.^¥ 

-mmmi^u imf^^nhi^ikm. 0.1 mM mem^jj^^^t^/^?^. 2 mM l-^/i- 

^V^. RXfO.l mM 2-;'/V;t77'h^^/—/'V^'^t? a -modified Minimum Essential 
Medium ( a MEM ; Sigmath) (i^T, T^^ibl^MS J mir^) (-2000 WmKD LIF^ 

500 ng/mL!J3>'lf-f^'h'/^:^-Fc^;^7SfiW(Recombinant Mouse Noggin/Fc 
Chimera;R&D systems^) (^T. m^^y^l^m&Mitm^ir?>)^mW. Xlt^BM 
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[0069] ES^llSd^bEB^ffM$*5fci?)<D^3Si^««i!iiT(^1llt-L-CtTofc:„ 

'ft:i§*-^?SSfcLyS:rfJ|g(^. JNBIiag^«ftfe(^llVv<?i}r7-!;Tffl:^W-h(tt^lOO nun; 
VaimaikttM) X lo' jiSfflja/mL. X«2 X lo' jNBSS/mLcDjigr'MLfCo ^(O 

ft, 500ng/mLy^i^SfiKSr»Lfco jNHiia>OS:/w-h{;:S*U^v n5|^S^ 

[0070] ^%um^h'mcB^%^wmi\^x. mm^m^'^xr(oWi^^^fz., 

y^iP. X^i^^M^^^^-^fkmas-ca 0 K^#LfcEsm<lrPBS-t?2Illj5fer^^> l mM 
EDTASr^tf0.25%hy7'i/'>^IK'T?^£!!SSr1-5C:i:{^J;t)^-JNBiia:yt^{J:Lfeo9lt 

hJ^^ym^'K^m\\vrdm^n(Dmmw;-. 500 ng/mLy^^sfiK^s:»Lfco 

(DW^l^am^h^. IlIl|XLfcEB(7)#^it«^M*^Lfc3-4 0 @ (iljii#*m7-8 
[0071] ESjffflJia;{»^fe'C>i5jJfflJia;5S:9"fb> m^\JtZ.b(Ol^<D^ntVX. S Ictttti^Sr^-f 
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^fe-r-sEB-cii. ??^iKit*#7g st^h^mmm^^^^ho^^mm^. 140 g-c 

«80%i^±(DEB-ettlt)tid5?S^-C#fCo 2 X lO'-IS/mUDfflJiaiiST^itlt^^tT 
mO%U±. 140 @ \zmO%SX±<DEBii^^W}i&^^Ltio JiiSx y=^>'(-)PEBT' 

{i. ttl!)•t-6M^iEB(D-Sl5^cpgs$^^Tv^fc^^ y=3ii>-(+)i¥EB-e(*. m<-<t 
[0072] mmmm^WKis\^^xh. /^yi+mEsmmK^sm'm^itmity^yH 

. 100 g{Cf480%^±, §bf-140 @(C«}5{^1--<-COEBft3l5=il3:^--e«i!l^S 

^^tLfc(iaiB), *fc. ??iim#^fr-cm^$tvfc(D^;i^ii. /^y (-)s¥Tit. EB 

^m^'r>yi^Mz.im^'tX^^^'tfz=i n=--(D-Umi^(DmJ&X(D^^ tJjtt 

[0073] Tfefc. mm^m^iS\ ^-C. /^V^ailW)#0^{4^iCT. ^Jx.fiIGF(insulin-like 
growth factor)-!. FGF (fibroblast growth factor)-2. BMP-2^> U^(Di^M^l-M 

^4h:fj^ym<D]}=^y^-tyhm&M^i^-m'pi^mwLx^fci!)K y^ytmm. i> 
[0074] §it)^#, y^ym&W(DmMm&(Dm^ ^f)K Esmm^h'^mi^-^o^imm 

^C^^^«#^-OV^X:^f^LfCo eKOjt^^O.S-lSOO ng/mL 

i:LfcWtt^ llll<^^#t^<ll^{CMi$«^=fTofcig;i:^IIl2{C^1-o EB3^ 
lia^U?RliSB!att> mmm<om&^^B^^U 5 ng/mt-lSOO ng/mUtg©/ 

fi«^;!jpj-cti9 > 7=¥>' (-) mx*)^Mi^m\' ^i&W}mB(Dmm^mibibntio 

m^50 ng/mL-150 ng/mLM^(Dy^ym&nmmX^. ttpfeT^^jfettll+i 
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[0075] mmm2 y^i^^niimizx^^immucEsmmi^^'mmi/^omm 

[0076] maimy^y'i+m. x\t/^yi-)mEBizm^. ^rn'mmmm^-^-^ 
-im^(Dmmmvfzomii:mm(Dmmmmm'^j^^^'ttiEB^m^mm 

JtXL, RNeasyCQiagenttlSD^rTOLT^RNA-SrliiiL^ m^^X. nmm^\ 
SUPERSCRIPT II(InvitrogentfcM)^ffiV^TcDNA^il^fe^L. 
(polymerase chain reaction ; PGR) 'LWmS^i^<I^^^^J:i6.^^<Dm^^^lii 
Lfz^ GATA-4^ TEF-U Tbx-5> MEF-2c. aMHC^ MLC-2vx a -cardiac actin^ 

GATA-4(«l:fe'|Rl)5'-CTGTCATCTC ACTATGGGCA-3' (SEQ ID N0:1), 
GATA-4(i^^;^|^^])5'- CCAAGTCCGA GCAGGAATTT -3' (SEQ ID N0:2) ; 
TEF-1 (Jli;^lR])5'-AAGACGTCAA GCCCTTTGTG-3' (SEQ ID N0:3) . 
TEF-l(jJ*;i^|^)5'-AAAGGAGCAC ACTTTGGTGG-3'(SEQ ID N0:4) ; 
Tbx-5 (JlH:fe'[Rl) 5'-GGAGCCTGAT TCCAAAGACA-3' (SEQ ID N0:5) ^ 
Tbx-5(jSS;^[^)5'-TTCAGCCACA GTTCACGTTC-3' (SEQ ID N0:6) ; 
MEF-2c()l|I;^lpl)5'-AGCAAGAATA CGATGCCATC-3' (SEQ ID N0:7). 
MEF-2c(jS»;^|r])5'-GAAGGGGTGG TGGTACGGTC-3' (SEQ ID N0:8) ; 
aMHC0g:^|^)5'-GGAAGAGTGA GCGGCCATCA AGG-3' (SEQ ID N0:9) . 
aMHC(3^;ibriPl)5'-CTGCTGGAGA GGTTATTCCT CG-3'(SEQ ID NO: 10) ; 
MLC-2v()li;^|n])5'-GCCAAGAAGC GGATAGAAGG-3' (SEQ ID N0:11). 
MLC-2v(j^;i^tP])5'-CTGTGGTTCA GGGCTCAGTC-3' (SEQ ID NO: 12) ; 
a -cardiac actin(Jli;^[B])5'-CTGAGATGTC TCTCTCTCTC TTAG-3' (SEQ ID 
NO: 13). 

a -cardiac actin(jS&:;briB])5'-ACAATGACTG ATGAGAGATG-3' (SEQ ID NO: 14) 
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GAPDH(!l|g:fe-|Rj)5'-TTCAACGGCA CAGTCAAGG-3' (SEQ ID N0:15), 
GAPDH(ig»;^l^)5'-CATGGACTGT GGTCATGAG-3' (SEQ ID N0:16)o 
[0077] PCRttWfitiDNATKy^^— ^i:Lr ttTaKaRa Taq (^JgitttlSl) ^^mU 

GeneAmp PGR System 9600(Perkin-Elmerti:Sl)^^fflV^r^TofCo t.'fcDm^ts 

VT^V/\^T^Vy/i^Xnnm}(D'^. SYBR Green K^^gjgttSi) t?S^^t. 
Molecular Imager FX (Bio-Radtt^I) -^^tHL^o 
[0078] ^(Di^^. GATA-4, TEF-l. Tbx-5, MLC-2v^(Djtfe^^fi. H I^EBTii 

(+)iiEB-cfi. mmmm^mihuz^ b ioM^hmmt^mi^bti. 5-15 
[0079] /^iy{+mE&'^\z.%Mjmm'^mm^s 'bmrnm^^-^—^-w 

EDTA^S:-^ti'0.25%hy7'Vy^lS-C^aLTiNaiia^^)-i[$^i:fco^>IJc$*^^flaf^> 
if 7f-:^=»-hUc:!?;/^~^U>:y7'±{j:fi ^ OiNBJiadssiv ^^^:^«Uj;v ^a^o^S^&^ 

T^T'^i^y^^i^CMI^O; American Type Culture Collection) . ^hn^Jf—M^^*: ( 
«sc-8120; Santa Cruz Biotechnologyth). ^T;a-T:J'^=->'^(*:(#sc-15335;Santa 
Cruzlt), tn:ANPtri#:(#AB5490;Chemicon|t)i:S^S$-&. $^{e:Alexa488^|§g2^5>C 
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(Molecular Probes^ tm^RJt'^s m^mUmTi^Xm^^n^tCo 
[0080] ^<D^^^. 'mmmim-^mj:'^-:fJ-m & »T'feS1^>'^3>T • ^:^>'V^hn7K 

[0081] }MhwmfmmA\L^^v^^m:^\^x. mM-cm-^LMum 

>i'f^M'aS^J(OCT Compound, Sakura Finetek USA Inc.) T'ffi^'aSb. ^K^*: 
^l||-C^ti^Lrf^$iUcJti^^2fs:Sr^y:t:^^5/h (LEICA CM3050-S) -C»^ (5 m m 

[0082] ^(TM^^mAzmjtu ?iEB-c«. 'L^I5iNBi}aii:#M6<Jj'<it^-;«?-®e 

«©littjWlia{iEBOc:XISbfifcM*lcw;9^m^$n§(7)icML. y=¥^(+)pEB 

SlEB-Ci4ifi|i]^*5EBO-§P^^PS^$t^§0{C*fL. 
)liEBTiiEB©^t^^^^-ettltI;6S^^^)e>t^.fc^^v^5«^Jl{c43^tS«^igmi:,# 

#) 

[0084] ^;i:^«l(C;^-ro 
[0085] [^1] 
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✓J 1 0 p/a iTrJ 5*P TvJ 












<10% 
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80% < 
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<20% 
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<5% 



[0086] ^ji^^tfFt^/'^^^/^ffltOie^lltttrl^^f^LfCo BP*). Ilife^Jl^ 2(Dm^tm 

#jii#«r?ii6l^ (0 B @ ) (Cty=¥yM (150 ng/mU ^»LfcES»;6^^)^i, 

LIFO#^t)m^-efc«5. ^)ii^«Wt-LIF(2000 v/mL)^mMiriz.Esms^^ 

[0087] -ij. /diiyge^(i50ng/mL)^5 B @ Sim^m^P^^^tE^^fct^^. ttlbtt 

tt»ii4'il^lKJWJISfi}S{^^<l±iS-it-f . iE#^l&:fi:(Gratsch & O'Shea 
, Dev. Biol. 245:83, 2002) #igJNBJia^03jffliia<D5)-'fb^#^5|g^§tVfCo 
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[0088] u±<Di^-^^'o. Es'M^'b^mm^^i^^itmmir^iat. n-m^mmR 

[0089] mmm4 : y^><D>bm^immi¥^ izM-r^Bupom^^^) 

[0090] mmmu 2bmm(D^wxmmmm^n^\ /^>m ejtdso ng/mDomMt 

[0091] (mmms ^wmmm^^it»m^immn {c^sttsy^^-^iso^m) 

^$^^TV^5(Yamane^^ Methods Mol. Biol. 184:261, 2002;Schroederf>. Proc. 
Natl. Acad. Sci. USA 100:4018, 2003) o ^-"C. STZmmiMM'MiH&^'^y^i^hBA 

o ST2JNaJ3a(*x miS(^*fflJ}a^ilffl6'^ai/V:/l/-h(C0RNlNGM) i^imuu 
Dulbecco MEM^«fe(Invitrogen/GIBCOtti!l) iClO%<D^libl^M.m { 
Invitrogen/GlBCOtm)tr;!)P;tfci§J6<SrffiV>T=i^7/V3::^h^^(^^'C^#Uc^> 

(D^y^-y-m^tL.x^mLtio±.mm^(Difmxm-mm^mtLtcEsm 
^(Dmmm^mmu :7^-^-^PBs-e2iii«fc?^^s 2ooomjt^/2mLi^m/i^:^ 

T'^:!j-^/:/^#:(MF20;American Type Culture CoUectionttSf) . 



wo 2005/033298 



30 



PCT/JP2004/014598 



Horseradish PeroxidasemM2^^i^{\i:7.hyT4l^ ^yy:/;U^'r4>P0{M) \^=f'V 
-i^m hWXKBM^^. Mc^ l-ACE (3-amino-9-ethylcarbazole) W 

[0092] -4imm^m^m ^x. sT2mm±KmmLt:Esmm\t. mmmikmm sMi^ 
la-t?fc?)^i^/^=I^T • ^:ti^ymm:iM'rm\k iur^ mf2o^'I4) mm (='n= 

fla^^sT2m±»aL. ^^iz^^mmi^m 0 r^^ y^^dso ng/mu^sr^tf^ 

±T*ff0^$tlfcES^IiaS5l5=3tiri-(D6O%§i;6^MF2O^tt-efcofc(7)}C^L. ( 

+) ii-e«9o%jjji±03o^-dsiitt-c*)<9. L;6^t>3o::^- 1 KMF2om^mm^ t& 

f4> rt^^<^L'=l>^tf:^^^^.=I— r^i/-Fc (Recombinant Mouse 

Chordin/Fc Chimera; R&D systemsth) (iJJlT^ ^{eir^— (^QK) jirlJ^^^S) 
Sr^fflLfco y=¥:^(500 ng/mL). Xtt3-X'f:^(500 ng/mL)^»LfeM. X« 
^f•^b<^S-7-t»UJ^V^:^^T♦3 0 r^i^-^LfcESj^Ha^fflVN, ^Ji{fiJia:IWI^<7);^ 
^T'Mi^^^^Tofeo Mi$«4 0 S tCEB^HDUlLfc^. iBM^fflx^^^i^^x 
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[0094] *fc. m(DEBm^m/'L^^^immWit:m\ \ =^-Try<D^^^^mLfzo y=¥ 

^(150 ng/mU. X{i=i-X'<:^(150ng/mL)>lr»L«Ji&, Xi-it'hh(Dm'i-h 

mmi^tco torn. =^-7'ryii50ng/mL) ^mmirmt. mML^^^m^m&Ltc 

o 

[0095] ^(Dm^. m9{z^irm^. =i-y'r^fiihmLtcEsms^ m ^c^o tii. /^^m 

T'^fy^Sr^^iPLfci^ (13 (-HO lc43V , -Mmmm m (-)^(-)) 
EB?l^figm^^/^y^»UcC;^>^o»^. iS*(CEB«tfric{*/=¥:/^La^E!:T. 
[0096] \ihmmz.MirW'^>RXJ^=i-y'rymm<D^^m:miir^ft)f). Esm 

J}a(^®MliaJ3a-e$>5Ktt^lilaiiS (Embryonal carcinoma cells ;J^T^ ECmBt^ 
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